Tonic descending modulation of spinal neuronal responses to activation of renal receptors.
Experiments were conducted in anesthetized cats to determine if spinal neuronal responses to activation of renal receptors are tonically modulated by descending spinal pathways. Eighty-seven thoracolumbar spinal neurons with renal and somatic input were tested for responses to occlusion of the renal vein, renal artery, and ureter before, during, and after cooling the spinal cord rostral to the recording site. Cooling increased the number of neurons that responded as well as the magnitude of the responses to renal vein (RVO), renal artery (RAO), and ureteral occlusion (UO). RVO increased cell activity of 21 neurons from 12.5 +/- 2.7 to 31.7 +/- 6.0 spikes/s during cooling. UO increased cell activity of 24 neurons from 9.0 +/- 2.1 before cooling to 25.0 +/- 4.9 spikes/s during cooling. Cold block increased the magnitude of both types of responses to RAO that were due to mechanical deformation of the renal artery and prolonged renal ischemia. These data show that the majority of spinal neuronal responses to renal receptor stimulation are modulated by tonic inhibitory influences. Thus these results provide a mechanism by which the brain may control spinal circuitry that underlies reflexes of renal origin.